Purification and characterization of two trypsin inhibitors from the hemolymph of Manduca sexta larvae.
Trypsin inhibitory activity from the hemolymph of the tobacco hornworm (Manduca sexta) was purified by affinity chromatography on immobilized trypsin and resolved into two fractions with molecular weights of 14,000 (M. sexta hemolymph trypsin inhibitor (HLTI) A) and 8,000 (HLTI B) by molecular sieve chromatography on Sephadex G-75. Electrophoresis of these inhibitors under reducing conditions on polyacrylamide gels gave molecular weight estimates of 8,300 for HLTI A and 9,100 for HLTI B, suggesting that HLTI A is a dimer and HLTI B is a monomer. Isoelectrofocusing on polyacrylamide gels focused HLTI A as a single band with pI 5.7, whereas HLTI B was resolved into two components with pI values of 5.3 and 7.1. Both inhibitors were stable at 100 degrees C and pH 1.0 for at least 30 min. HLTIs A and B inhibited serine proteases such as trypsin, chymotrypsin, and plasmin, but did not inhibit elastase, papain, pepsin, subtilisin BPN', and thermolysin. In fact, subtilisin BPN' completely inactivated both inhibitors. Both inhibitors formed low-dissociation complexes with trypsin in a 1:1 molar ratio. The inhibition constant for trypsin inhibition by HLTI A was estimated to be 1.45 x 10(-8) M. The HLTI A-chymotrypsin complex did not inhibit trypsin; similarly, the HLTI A-trypsin complex did not inhibit chymotrypsin, indicating that HLTI A has a common binding site for both trypsin and chymotrypsin. The amino-terminal amino acid sequences of HLTIs A and B revealed that both these inhibitors are homologous to bovine pancreatic trypsin inhibitor (Kunitz).